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be deemed useful during the acute phase where MAT and cultures
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Background: Scrub typhus, caused by Orientia tsutsugamushi,
s an important acute febrile illness in the Asia-Paciﬁc region and
s endemic in Thailand and Laos. The gold standard serological
ssay for the detection of O. tsutsugamushi antibodies is the indi-
ect immunoﬂuorescence antibody assay (IFA) which suffers from
lack of reproducibility and standardisation does not lend itself to
he screening of large numbers of samples for seroepidemiology
urposes because of its labor-intensive nature and expense. In this
tudy we present evidence for the validation of an enzyme-linked
mmunosorbent assay (ELISA) for the detection of scrub typhus IgM
ntibodies in Thailand as an alternative to the IFA from screening
urposes.
Methods: The optimal ELISA cut-off (nett OD) was determined
sing 299 acute and convalescent serumsamples from161patients
ith ‘typhus-like’ illness from Chiang Rai, N-Thailand. Patient
erum samples were tested in duplicate at a 1:100 screening
ilution in the ELISA for detection of anti-O. tsutsugamushiIgM anti-
odies was compared to the reference IFA using receiver operator
haracteristic (ROC) curve to compare the sensitivity and speciﬁcity
f the ELISA net OD cut offs to the range of IFA titers.
Results: ROC curve results demonstrated that a threshold of
ccurate detection of O. tsutsugamushi IgM in the ELISA was in the
.13 – 0.21 nett OD range which equates to a range of 1:200-1:400
FA titers (Table 1). Examination of a 0.13 nett ELISA cut off demon-
trated sensitivity of 77.7% and 98.3% speciﬁcity (1:200 IFA titer)
nd the0.21nettELISAcutoffdemonstratedsensitivityof83.2%and
6.7% speciﬁcity (1:400 IFA titer). Examination of the application of
1:400 IFA titer (ﬁgure 1) for cross-sectional serological screening
urposes conﬁrmed that the application of 0.2 nett OD demon-
trated a sensitivity of 84.4% (95%CI: 75.3-91.2) and speciﬁcity of
5.7% (95%CI: 92-98). Increasing nett OD cut offs demonstrated a
apid decline in sensitivity and moderate rise in speciﬁcity from
3% to maximum levels.
Conclusion: Results presented here demonstrate that an ELISA
an rapidly and accurately detect anti-O. tsutsugamushi IgM anti-
odieswhen compared the to the gold-standard serology assay and
s useful for sero-epidemiology studies.
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Serologic tests for the diagnosis of leptospirosis in the acute
phase – a meta-analysis
D.J. Dagang ∗, M.J. Angeles, A.M. Sia
University of the Philippines - Philippine General Hospital, Manila,
Philippines
Background: Leptospirosis is considered a major health prob-
lem in the Philippines where it is seasonally endemic. It averages
680 cases and tolls 40 deaths every year with a general prevalence
of 10/100,000. The variable clinical presentation of leptospirosis
dictates the need for laboratory conﬁrmation. Culture and MAT
results conﬁrm the diagnosis well into the convalescent phase of
leptospirosis thushighlighting thepotential utilityof serologic test-
ing in the acute phase of the illness. The study was conducted to
assess the accuracy (sensitivity and speciﬁcity) of serologic tests in
the diagnosis of Leptospirosis particularly on the acute phase, using
MAT and cultures as reference standard.
Methods: The investigators did a comprehensive search for rel-
evant studiesbyusingelectronicdatabases, contactingauthors, and
scanning references of identiﬁed articles and reviews. Studies that
meet the inclusion criteria were subjected to a quality rating using
the QUADAS tool. Three researchers using a data-collection tool
extracted data independently. MetaAnalyst Beta 3.13 was used to
calculate summary outcomes using bivariate analysis model.
Results: The investigators were able to retrieve 32 full text
articles but only 23 were able to fulﬁll the inclusion criteria. Five
prespeciﬁed subgroups based on technique and detection methods
were made to address the inherent heterogeneity of the different
serologic tests. Analysis of the groups showed pooled sensitivity
of 68.5%(CI,42.9-87.3) for Standard IgM ELISA, 81.8%(CI,65.6-92.5)
for Rapid IgMELISAkits, 50.9%(CI,25.2-76.8) for IndirectHemagglu-
tininAssay (IHA), 79.4%(CI,73.3-86.1) for LatexAgglutinationAssay,
and 66.2%(CI,48.8-81.5) for Dipstick Assay. Pooled speciﬁcities are
as follows: 90.1%(CI,76.9-97.2), 93.3%(CI,87.5-96.9), 97.0%(CI,94.4-
98.7), 71.4%(CI,19.5-97.5) and 92.8%(CI,89.6-95.3), respectively.
Using random effects model, all groups showed a diagnostic odds
ratio > 1.0, ranging from 16.1 – 50.3.
Conclusion: Results indicated that serologic tests for the diag-
nosis of leptospirosis in the acute phase have relatively lower
sensitivities compared to their high speciﬁcities. Pooled summaries
also showed very wide conﬁdence intervals compromising the
precision of the outcomes. Despite the observed values, and the
heterogeneity noted among studies included, serologic tests mayhttp://dx.doi.org/10.1016/j.ijid.2012.05.515
